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Abstract of JP2000147352 



PROBLEM TO BE SOLVED: To attain 
the miniaturization of a three-group 
type variable focal distance lens barrel 
capable of alternately executing a 
power varying operation and a 
focusing operation in accordance with 
the extension/retreat of a lens barrel. 
SOLUTION: A 1st group barrel 4 and a 
3rd group lens frame 8 are held by a 
straight advance guide barrel 5 for 
holding a 2nd group lens frame 6 so 
that they may be moved in an optical 
axis direction. A 2nd driving barrel 3 is 
attached to the barrel 5 so that it may 
be freely rotated around the optical 
axis. A 1st driving barrel 2 is engaged 
with a fixed barrel 1 , and when the 1st 
driving barrel 2 is rotated around the 
optical axis and extended, the barrel 5 
is lineariy moved toward an object, on 
the other hand, the 2nd driving barrel 3 
is relatively rotated around the optical 
axis with reference to the barrel 5. In 
this case, the 3rd group lens frame 8 is 
relatively moved In the optical axis 




direction by the cam groove 3d formed 
at the inner surface of the barrel 3 with 
reference to the guide barrel 5, and 
also, the 1st group barrel 4 Is relatively 
moved in the optical axis direction by 
the compound lead screw 3f formed at 
the inner surface of the 2nd driving 
barrel 3 with reference to the guide 
barrel 5. 
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n-5^«ftfBiII2 1 » uV'XSrBfllB^ib^tc^t L-CflfJiE 
IE3t«*:^l6l»::*SJ*SH!)-r 5^ 2 wmn t Sr 5 r i: Sr 

•r^-iS. Jt^lHl9ro*|S||cft5*iS*l3HI!)«r«S!|-r5fc 

2*sJ:u!i^3 0^:^X8¥tt, \ <r>^^m^-(^v&fm.m. 

[0001] 
[o 0 o 21 



[0 0 0 31 ±j^(DXjiz.^mmr?t^^mmmi¥ti: 

[0 0 0 4] 28^f^'/7'rol«fi)c=l:W-r5±iE?r^»,^^ 
gt^^Xiifgj-C-li, l8fu-i^X*jj;t/2 8*^>'X;»5-eix 
•^tvaSE Ufc^ibfiBMc: Lfc;SS o Tilt!) $ HT^fgSjf^ 

20 fc*A::rp7r'f/i'*^r-*-5*A-C28*u:^X:4SKi!iit 
1000 5] Kffi^Silg;^[®SW'>'X^fSSr, 

[0006] jeiiirDieq ufc-5r^)ie;S?gei u vx^tg-c 

30 «>-C, »e#»iWX«/Rffi«wvxaiaiSr!7W KJa («S 

(0 0 0 71 i:r^-C, ^3E3i;Sffil»W'i'X<OgEffiFJt«r 

^S< b<i:9i:-r5t> hiSLfc2»i5'-<^<D'b<7>-ei4g 

S53EfarH:«r=fri-5^S:«{>!Siffi«WVX-Ctt3»4''fr<r> 
[0 0 0 81 

ia4r3»iJ'-<7'cD't<Dt-t-5«^, fct;ttf-o<DlK«l 
fiiic 2 »*J J: 3 » wi'XSr^iv-enjttt^fSOIciKtti- 
SfcJtxo^^WSrttJt^J^fe***)*. ro^Jfe-Ctt. 1 
»^>'X*SHK$lxilS»)iasS:'^y ^'f KfilflHcJ;f7 3fc 
W:i^lRllJ:Ki6U. ^^tc±E*AaHcj;o-C2»*JJ:t/ 
50 SKl'VXSr-tix-^lxWibL-cggffiPftf^SrfT^. 
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[0 0 0 9] LTiJ^L. S&^^ya^-^^mM^mi^^:^ 

[0 0 10] — o<D^mi^i^X'^iA^{^^c^m^&\c^ 

[00 1 1] ^fSr^^zLai— ^?i:7;*~*;^r 
^ ^ ^ ^ <t -5 1 or-ll±j*<0 J; 9 A 

^^xmn^:^t7bmmtfj:^o :i<^fc46. -oo;*;^ 
faiw«2. m3u:^>C»ffi<o:<;A«Sra«tsyi:i6J::«m 
2, m3 U>'X»ffiO;^7AS|$r)t$6:fr|6jlcffllUT^*t. 

10 0 12] »lSfO«fe9WL -SfcOii^^^Cii 

t> o xmmmn^ t mMmmmf^ ^ ^ Sf^.(ctf 9 r o 

{GDIS] 

{znft>m'fx&.T(o^m^^m'ri>o 

(1) !«*3Si«::Sett<o«5g«:. |g2Ui^X»6«r« 
fipL. »2 ^'>'X«6^ofl^^^i)^cial8:$i^;5ml L^^-xaf 
4ioJ:t/m2 u>'X«6 0«ianc:ffi^$ix-5S3 uv-X 

^ ; R13!f^ffit-miO:<;A«2 c*SK«tP>tt. 
<DIsllE^<b^i<7):«7Aat2 c<o•7^^:7r'1'/^^^c;K<5^^ 

1 fffttSI 2 t ; nffirtHaaJc» i <oai*<D«ffl -5 

K^i^3 f *5i:t5mioai$j:»? tm^m2co 

ai3?«rW-t-S^JiEO|g2<;o:<;A«3 d}&5«:taraa:*te> 
mntm2<D:fjM.m3 d(Ozfuyr^/i^t{z^^\,^X^ 



( 2 ) m^m 2 \zm^(^^mn. i^mw 5 tcum 1 u 

:/ 4 J: t/m 3 u V 8 ^^ift^*^ 5 tc^ L r 

(3) if*3S3tcia«<:o^^(i, mii2i(iia2*Dj:t;? 

10 m2mmisi3t^%iim^\zm^\^x^9iWs^m^mir 

(0\cm\ m2^oJ:t/^3(^u>-XS$4, 64b*J: 

Bft ^ (J t>^VNm 2 <7)Sj^®ft-CBS«IKiatc(i:g-f ^» 
l^ftc<?>^feSfttti«r:7^/u-t.ffi Hc«g«-r5ffia)&>t>M2<7) 
»J^Mft <h L I ft T'lttS! ^ 

[0 0 14] ^^m(Dmm.^mm'r^±mnm^ 
m^'thf:L^(o^^<D^x\^. :^^m^^t^^^<ir^ 

[0 0 15] 

[00 16]- ^^^.^EffllUVX^faoWfig - 

lO 0 1 7] igi*C*5V^T. H^ISKOjaHtCJi^^^' 
ixi a;&5^fi8$ttSo 

iX, :^X^y n-Y K^v?2 a OUifiKtCliiPft:^-^ 1 5 t 
0. :*-;^^y K^i^2 arte, ^y K^i^i: UT 

(7)StfiBt:^-\'^Lrottiffi^eHi:«Fot>(o-efe^o mi 
j^ttfa 2 (^rtJUffiJc W:. 3 *<D:<; ASl 2 c 6 *:<Oia:it 

[0 0 19] m2mh^3<o^^m\^\^s 'm\mhn2 

<0 6:^<DmMiS^ K«2 d^«-&-r^^jB3 a2)5 6;(;^ 

50 \cm^hix^~i3. }hmm\z{t^xumir^^^]}-v 
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^i^3 f:^^mnhtl. ^P>lcrcOlS'^y-K^i^3 f (w 
[0 0 2 0] m2iE[»fSf3O6*<0ti'&y-K^>?3 f 

3:*: (la 1 (C:fc^^T(12:*:(7):©^^^-r) Odh^?B5bt 
#.'&-r5 2:*:*fcJi3;^Oii[ii«4 b 755jfg^^nr:Jo 

iaglc3*:co:7;fci!7t'>'5 c;ii5@^^n'5o S:ii:*;-r 

:ff-{ d*3J;UJ5 f :65^tt-eHn^:frlRl(-3e^ig: 
to O 2 21 v-^y^J^^-i' h 7fCtt. 2U^>X10 

24r»«p"r5 2i¥u>'X«!f6;5Sb':^ (^0^) «;ii:«9- 

^{i^mm ll> ia2(c^$ix^J:^{Cihi^>^i 3(ci:0 
i»1S4<7)5fe«SS5t-©^^nSo rcotgjSiiH. i» 
uvxi o \ X.^ P^ftiX^ititt^i^^ y ^ =^:=^ y Via^i^ 

lO O 2 31 iai(C^*nSJ:9JC. 3»I^>X103 
iS:ff:«F-t-^ 3S¥u>'>Cfib8 ^±»LyS:2»w:^X«*6 t 

^ix«»o 2»u:^Xft:6tcifA*4X'5 3*0;</>f Kfv 

If A*tt5 3*:(7):7;i-ar7e-:/8 a i:ii:it:;^>r VKS d 

lcJ:or2#u>X«*6rt:S^^^ft:Wc. 3Wui^:<«b8 

[00241 ±5*L;felWfa!4^m2ffi»fSy3<>:^«'g^ 

6, f+?^/<*9-«f>3«uvx^$f8^^jia;^iiA/yi:B:ii;5f 
>rKt35Sr. ii[ii«4 b^i£beR5bi:d5«'g'-r^J:5ic 

w<oi#. m2i^ttfS3<o7>r/pi^ffi«8®jft<»ortJ^t- 

^jB 3 g d^H 2*3 J:tJ«H4 J: 9 Jxr 



i: i^R^SIS h ^^fi3 g tt^:^')'y^y^ y htCJ:«9 
>f KlS5*@^Lrm2^»ifgi^)t$ai^h>tHc[B]te^-lir 

«3 d<i:Of^^tc<t«9. 3g¥u>'X14^8;65ii:it;'5/>f Kfa 

tm^ir^>„ mimm^2<Dy^/uM.m^mj&m<Dp^m 

\a'im2\C7jk;^in^^:^i^2 er^m^^tlX:id^^ ^Ift 

mimw}^2i^>hmii'f^^tf£<. mimmw}2\zn\^ 
xnMmm^mtf^a. 0^19. mimw}^2t^wi^ 

-1 O;05|a;^^ii*i^3t^^®tc:^oV^T. ^ife:^— 1 OO^ 
[0 0 2 61 J^-bOJl^tCbT 5/ hLH 

*5 j;t/^»^- 1 o ^idm^titzm 1 ^fftjsi 2 (D^rnm 

0(Dy y(/UJ>.mii&\Ctf^ Kt$*l 4;554*:OK'X2 OtCJ: 
*)m^^ti^o K1*i 4tciii!bffll 4 hi^m^-fhih 
-C*5«9. r<7>iOjSflS14bttH5t1Sll-3ttt*|6l«-SaEL 
TlStitb^X^raP 1 b<OSJgl c <b^^-r5o dbSPl 4 
b ^M^l c <b(0«'&'tcj:<9. >f K«fe 1 4 tt^ttlHl 0 

[002 71 1 <0±m LfcP a 1 b oa^J'l-tt^ 

5^. mi^«iia2<o;^-;^-^i; K^v^2 atcsata:^ 

ti^^'t2htii^m^'^^\ ffiSb^iri 5;&s|H3Ci--5<o 
C-cm 1 mtb^ 2 d«H3tfS| 1 «rlH!te U-C*«*l^ 
tci^J^id-r^o i^Sb^^i 5ii. «i^ijb1S2j553t«i*' 

[00281 - isr««;Sffi« ix:^X«iao»f^<o«l» 
50 hj£o J: 9 ICS 1 mfhWi 2 ]ds@£ta 1 f^^mmi^tt:/^^ h 
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[0 0 3 0] $^imW}^2{t. ^y^-^V K4^v^l a 

I O 0 3 1 1 iHifi:^^ Kfa 5 fi. r Oiilig;^/^ KiS 5 (ci 
@i9:^ix5 7;j-n!7f>'5 c i:^ 1 S^ftfS! 2 (^rti^tc^ 
*+^ix6;&iN«2 c ^di^-^Lr^SO. '^J>.m2c<Di3 

»ifi{imi^i!)150«P«»c;&jUSt2 c<^y 7 h&^m 
lo O 3 21 ^2^ib{S!3ti, 9c^\^tiX^{zmm:J(f-( 

[0 0 3 3] i»fa4«. is-&y-K^v?3 f joj:t/ii: 
<DiB]fe^«-f-/.f*p^m 2 3 oiHiteJcic i:fcfl:<DBa 

>r Kf3J5co«^iftfi:tc«^y-K^i^3 f tcJ:6»0WL 

[0 0 3 41 t:z^x. ^mm(r>mmic^^-^mmjkm 

[0 0 3 51 2tti^>Xfik6W:, ±iz6<Oi:i3 0M-»^^^ 
jK«l-*>6»^. 2WwvX«Sf6«:ii:ig:<f-r KiaiS ti: 



v'^5^^5':3.-'y h 7;i5i»fa4tc:Jf ^tt. wtutcj: 
*} 2»U'>-X«b6;5S7-f /UJ^ffiliJJCg&ili-^. /^*>, la 
2ttor^j*,^,SESIi-^^:<lita;^>5a:«8*^^t:i^or. 2» 

[00 3 61 3»U^^Xfife8(C@ig:$tt'5>^;*-D!7 t^V 
8 a ^^<D ti^^ mMi^^ Kf^ 5 (DBMi^^ h'K 5 

10 flt3 d i:fi^.'&L•CV^5o rcoySiJ?). 3»UVX«b8Jl. 
m2^ibf^3 7:)^ii[it;^f-^ Kf^5(c^L"Ott4lHl«9(cta^ 
lH]tei-'5BS(OlHlte^S<l:;^A«3 dO:*AXn y^r-^/^ 
[ 0 0 3 7 1 hiD^m^mm-t^ t . ^mm(omm\z 
m I mm^ 2:tsj:um2 mm^ 3 <o:/^7b>^m^t>o (om 

[0 0 3 81 rr-c. prX«^jeB«lu:^x«fad5!7^ K 

XlOl, 2»U:/Xl O 2*5j:t/3«f U^-Xl 0 3<75 

x^1§^^c*5v^r. ia^i^>'Xibi. 2Sfix>-xio2 

*5J:t;^3»uvXi 0 3li. «4i:W(-B:M;?f>f Kfflfs* 

llSKilS2(^);2h;^-^y =i>r K^i^2 a joJ;OJ:<7 AS|2 c 

t/3»u>-x«b8*i. m2iPiljfa3<ortffiic^»t^>ix5 
1S^y-K^v^3 f i3J:Ut*A»3 d<?5f^ffl{c:J:o-r^ 

i^-g-^p-frjcj:!?, ^gE*.;Sffi«lwvX«Liai<o3E(&ftm- 
^t>>ioTl»l^>Xl O 1 . 2»W>'Xl 0 2*5j:t/ 
3ttU':^Xl 0 3tta[^ft:<iItC^»boo, IWU^^X 
40 1 O l'-2»U'>'Xl O 2. 2«^U>'Xl O 2 — 3»W 

:^Xi 0 3^nmo»raHIS:lf{tS*So 

[0 0 3 91 ^^m(omm<r>mm\zm^-^mmj^^\y 

±8B^3d«R;Sffi«i^:^X«fasS:fl|fifc-r6*<elfl5iS, 

(0 0 4 01 - mii^Kita - 
03 (a) «iw»ia2ortHffi«rjiiwuria^L 

ytfc<o-e. 0 3 (a) <D±m^w^i^mz^ ^Lxrm 

50 li, m2JSftfa3<7>^je3 a ir^-a^-TS 6 4!:<0:*f-r K« 



(6) 



1*112000-147352 



[00 4 1] mimw}m2n. z/9:^^^y^^(D^mm 

10 0 4 2] 113 (a) (7)f^ffiB-B^;^-ria3 (b) 

i3J;OJ|a3 (c) «r#fi^L. ;<;i>.flt2 c<7)*»tc^Lr 

<S!:JtP>ix^yS:4^). ;<;A«2 c K«2 d 

t-^^r;sr*;«f^ Kft2 dii^^^^n^o ;^-^K«2d 
tc^.'^-r 655^3 a <r>%my5^<n^.^m±ii i^m.2 c o 
♦iJ;i9 t>/h^v\ :^(otziib. m3 (b) d^^tt^ct? 

«::;;?f>r Kfli2 d t«^LTv^s35fi3 3 365. m2mmm 

3 <7>«6 •9mLJC^t3/j^oTlil3 <0_h:^f6lJCgPij!i-r'5 t . 
0 3 (c) lc^^Fix5J:9lc:3?;A«2 cT*55-Wf^nfcSP 
^\c^l.t^t^^itt^\z9^&3 2it:i!f^h^m2dt(09f, 
^755^ixTL*9o t>L. :^ i^SI 2 c*5i t/;</-r KSI 2 
d*I^i:*:iSci2:tt. ^bic;57i^at2 cioJ: K»2 

[0 0 4 3J ^rT\ *^life(0?^^(Cfi£.^nr^^.^2gffll 

K»t2d^2«<7)6*i9:Jtr*>So ;<f>fK«2d^ 

3 (a) <0^.i>^h»x.X^^mB<0:^^ h'm2dX^f& 
3 a<0»^dS^ttTt. ffl«»eO;5f-f KSt2 dTtOft 
^^*i«f-r'5r<b255-C#^o K»2 dOifi^^gtC 

/4^<. 03 (a) |C^*ttaJ;9JC^^t'y^{CLTt> 

-r K»2 d"C?gfi3 a755«F.-g^LXU^T. tSSc<0?gfi3 a 

(O^^a^-r^xmrnc^tiX 5 w J: 9 {c:Jtf 

>f K«2 doiES5i:b-y^Sr*5ti-ntf J:v\ 
[ O 0 4 4 1 ;*:3^jte<o?Kli-Cj^. 0 3 (a) (O/rJ:0»: 
:tr«P»SaJ-Klte>tt^32>:<?5;<f>< K«2 d*5J:t/« 
»»e^^:W:«t^bi^6 3*<o;<f-< K«2 dtt. -frn^ixA^ 

n«^i5i^3^5>'r5{iaicK«t<Dtt'5o 0*0, 

KSt2 dOSi^ttCgOR^t'y^liP 1, P2, PI. 
P2, •(0»*)igL^;i-5o r<7>i:9ic;<f^ Kai«rS:tt 

jB 3 a t (D^^t^Sl^tiX i> . «»» S ic^it e>H^ >r 
Kai2d^38fi3a^<75«^d5|t«F*n^o *n;t-C. » 

icna 3 «»-r ^tt:B■cl^ 1 mnm 2tm2mm 



10 0 4 5] Jt^Jl±<DC?iJ(C*tL> 3:$i<0:IUM.m2 c tth 
Jc^tt5:Jtf-Y K«2 d(0:*:»^r3 yS:^ x. K 

flt2 dtoiB^p^Ri^^^tcLr. •^-<r (z<Dm^. 3 

o) 055^3 ad5|^^tCti^tt6w^<7>/j:V^J:5{C-r-5 

ryti:x.(^4*:o;<f-r K«2 di^^tt5^.i:(c<]:i9. 
<7)5^g 3 a ;55[^B^(C^n^ w ^ J: 9 Id-T -5 r 

10 ^S3 a t:ff^ K«2 d ^O^S-^^SS^tti^^ fRl 

mm^2 tm2mW)^3 t<om^&m:^mm±xmox 

&mx:^^ Kfl|2 d <b^g3 a ^co^.'g';05j^i^^tt^ J; 
9 ^c:^^ K« 2 d (OgBi^ti:B^^^-r ^ r t t>^m^ L 

[0 0 4 61 /jrio. ;^7ASt2 cOgBIS:*S:^Sr3 4c^-rs 

20 »:ti-'5t><o-e*>orfc J:v^ 

{0 0 4 71 <br5r% 1i&<o9?e3 a(03tM::^rfi]og 

^$::bM.m2 c(Dmm^^i>^<'r^:it\cxo. hi* 
^:^\^(Dm^^m^. mimw}^2 tm2m«}^3 t(D 

3t«i*rtii« s srii-r t m 1 mvs^ 2 <7>3ttt*i6j<os $ t> 

m-to rtOfca^. Ji^cOJ: 9JC?g^3 acD^$4*-ffi)(^):g 

[0 0 4 81 - m2^i«iia - 
m 4 5r#^ Lxm 2 ^ifeta 3 
y-K^v?3 f *5i:tj^3?yiHSt3 djcov>rRW-rso m 

4«:, m2^«ifSf3 0rt^ffiSrSMbrl2^L.;fet<o 
-So K^i^3 f l-'S f 6tt. H4|C^*n5 

m 2 mw}m 3<ny^ )VKmz.mtt a cogiJ^^t-K 
Jte>*vxmioy-KSr^-r6^i^3 b l^-S b e i:. 
40 M2Kttffl30«^?«:fl|tc:ffilB-t-<5«iiiB«::i*lt^ixr 
m 1 (7) y - K J: D t>/h 5? 2 (O !J — K«rW-rs^i^ 3 
c 1--3 c 6 ^d5^tt^nJB*SB3 e 1 — 3 e 6 Sr^H. 

[004 9] gJlT. *W«i»*-C«:«l. »2<Dy-K 

^i^j tWt^. 04**^tt>;6^-5J: 9«c. *^tS<o?g 

[0 0 5 01 a^y — K^i^3 f l-'S £ 6<0?g«JCO 

50 i^rttw-rsi:. e^cDiS'&y-K^i^a f 1-3 f 6 
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^t^^»(D h<Dt misc<o h<Dt x-'^^<Dmm7^mKi: 

Mr^ma-X. mi \}—h*^i^3 d 3d3ioJ:0!3d 
5 <^:^^COW<ig3&S 3d2. 3d4. 3d6 (D^U(r>mm 

[00 5 11 ±^(Olli'^})-h'^iy3 f 1-3 f 6 (Dm 

1-3 f eidSta-g-h^it-SJ: 9(-LTI^i:?g*t<03*(7) 
*ixSt3dl-3d 3;&5p3^^|j(^3^^^^<^re{c^ 

[0 0 5 21 1^14 (a) <OB-Bmm^?J<'tm4 (b) 

iCTF^^ti^Xo^c, ;<7A«3 d 1 — 3 d 3<7)i5i$ (^ife 
b) Ji. m^V—h*^i^3 f 1 -3 f 6co^^r3i^ 

TjcJ: v)Mf^^?Jx. m^v-y^i:^3 f 1-3 f 6(o^s 

umm^xxj^:^j^m3di^3d3(Dmm\a^. m2m 
ttri^So z<oy'—y<{cj:^^ m2mw^iSi3%:^mm:i: 

[0 O 5 31 igS^^fi^L, lU^A(r>^m\Z,WLVfhtL 
X}ii6:(0^^])—V^i^3 f 1-3 f 6 i:«^-*-S6* 
CO;^-;^^l! K^ v^4 a 1 —4 a 6 ^COl^rSftWi- 
6o 12 5 (a) 11, |g2^»ifgI3(Drt^®^MraL. 6 
^^r>^9*?60 2^<7):^->^^y n-f K^v?4 a 1, 4a 2 

-g^y — K^v?3 f 1 K^v^4 a 1 ^ ^iJig 

1.3 d 2<Dig^^^ie-r'5o 

[0 0 5 41 y^:K^y)zx^ K*>^4 a l^te:feL-C^'f- 
a-e*>^05 (b) »C:|3V^T. :^:^-^!; =3-r K^>?4 a 

111. mi y-K^v^3 b uc«^-re^i y-K® 

a. b i:. ^2 y-K;^v?3 c ltc«^-r;5M2 y-K 

d^, *ttjcsss-r^ffie. f <b^w-r-5. 

:*-X^y =3-f K*i?4 a 1—4 a 6 <0-ttt^ttjC 
1S'g^y--K^i^3 f 1— 3 f 6tC?^fig$ix2»7"— 

[0 0 5 51 135 (a) (CMO. ;^;^^y r^^f K^v^4 

?>T (xw) «s»cMs*-e<o«jK«-eiim2y-K*5^ 

3 c 1 t^^-t^o 

[0 0 5 61 :^:^^]} K*>^4 a 1 7^5^ 1 y— 
i^Z b 1 i:a'&-*-*tt»;&^?>«2 y-K^i^3 c 1 t«lk 
'g'-r^ttjiS--. *>5v^rt:ii?{cm2 y-K^v?3 c 1 ^« 

'&"r^tt«B;&>e>mi y-K4^v?3 b i ^jR-g-r-s^ie-- 



6o US (c) Ji. Ml y — K*v^3 b 1 . )aft^3 e 

K m 2 y - K^t^ 3 c 1 y 
3^ V^iyA a 1 ir^titc^-rm-Cfc-So ^^ilS^^ffiK 

i^r. m2^»j§i3llIil<^;fe:^f6]--^tti-6o :t:^--y 

3^ K*i^4 a HI, mi y-K^i^3b l(7)*4ffipT? 
10 ;^^y =i4 K4 a Ifi, m2 y— K^v?3 c lO^ffiq 

r*»^ii. HOT* (:7^/i.A{Rij) -^<t^i^ii-^. l^r 

tL<^^'g'^C*^V^T'(>:^;^--y K4 a Ifl. ©^35 3 
e 1 tdilo-Cmi D-h*^iy3 b 1 ^l»'&-r6^^i«i7&^^ 

^2 y- K^i^s c 1 irS^-r^i^fig-.. ^5VNlim2 

y~K^v?3 c 2 <b$^,-a-r6<^^75^p5mi y-K-^^v^s 

b 1 t».^-r^vtm^t^^m^hti^o 

[00 5 71 9c\^wtm L^bj: 9 1 y - K^i^ 

3 b 1. 3 b 3*5^:0^3 b 5(7)^a5ogMg755 3 b 2, 3 

b4. 3 b 6(D^u<omm^^ iyiM:<m^^t\.x\^^i>o 

20 L/c;65oT. :fei:^fl^;^^y =i>< K*i^4 a 2(0-5i-jfe 
ll;*-;^^y K*v?4 a 1 tm^i^i!)^. 

y =i>f K^-:;?4 a 1 (7)t><ot6lTi^e<o-cig^*5J:r/lft 

[0 0 5 81 ffT/ia4<S:#RSLr, 6:$:(Dm^V-V^ 
i?3 f 1 — 3 f 6C09 ^X.$^2)5#|SOl>CO«l:ffliftO 

la-g-y-K^^^S f 1-3 f 6^;«;A«3b 1-3 
h 3 ti:X:t^-y<-'7yy'l.xmnT. tztx.nm2mWi 
1SI3co3ttt:^|pl-^i5fe«riSSUrS^y-K;*^i^3 f i- 
30 3 f 6t^J>^m3h l-3b3^:^)t«^Cft5ftI«*l^^] 

{c^\i^xm^'fi:^:^mithnmmcf£^o lt&^l. 
J: 9 \cm2mW}^<o^iA:^\^-^m^m^'rtii^. -^^m 

pJclS^y— K4^v?3 fl— 3f6i::*Afll3bl-3 

b 3 ^ ^m^^-g^^^-^r^itSo 

10 0 5 91 Ji>«<7>J;9lc«^y— K^i^S f 1-3 f 
6 i::^A«3 b 1— 3 b 3 ^-y^S-frTK: 
it'St. ia4-c^*ix6J:9(:::<7i^8t3 b 1-3 b 3tc 
40 J:o"C«^y-K*i^3 f 1 — 3 f 6(0^i^8t;65^Wr* 
it^o ro^46, M 11^81)19 2 (0 3) oa^q^P^o 

^.^jcj;0:^>^^y =3>r K^i^4 a 1-4 a 6 t^S-g-y 
— K^v?3 f 1— 3 f 6 t(7)«^;65f^^tC^iX-Cb*9 

;<;Aa|3 b 1— 3 b 3;6^3*BI:itbixTV>S<0{C 
MUT«^y-K4^i^3 f 1-3 f 6tt«ftfflF. *^JS 

[00 6 01 ^^l^-e. :3?7Aaj3 d 1 — 3 d 3<0*i^:/ 

D :7 r ^ ^\-ii^:^mM<Dmm<oX. o \z.mj^^ h<r>xtb 5 
50 *Arn:7r-f/HcJ:orrt:l*<ott-&y-K* 
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v?4al-'4a6 tWi'^V—h^^i^S f f 6 t<D 

6*:co1S'&y--K^i^3 f 1-3 f 6(7)9 ^> 

l-cf?. m-^V—h'^i^S f 1-3 f 6 75^;;^Af||3 b 1 

eir^-g-y— K^v?3 f 1 — 3 f 6 ^co^'&^^sp^j-^ 

4 a 1-4 a 6 ^d^lS^ y — 3 f 1-3 f 6<OJSft 

gP3 e 1-3 e 6 «rS5 :i ^ l;loV^TtteE^-lftW U^o 
O^O. Si K^v^3 b 1 — 3 b 6 y — 

v^3c 1— 3c6 <t<7)Pfl"C;^;^^y K^i/4 a 1 — 
4 a 6 <0%^t^m ^ mt>^Ws'^\^. H*SB 3 e 1 - 3 e 
6;d5«S/j:!5^W4r*3t-ro o^O. J@&§&3 e 1-3 e 
6cOgB^4r;e-x^y n^T K^v^4 a 1 —4 a 6;55iiig^ 
^(O^^Kt^:^^]) 3^ K^v?4 a 1 — 4 a 6 Of^Kj^dS 
*#<^0S*55(O'e. r<75ja*g|53 e 1-3 e 6d5;;?7 

^^3 b i-3b 3(cj;o-C4^»$ix<cv^J:9lc-r6r: 

(0 0 6 21 aftgB3 e 1 — 3 e 6^S:*ix8t3 b 1— 3 
b 3|cJ:o-C4JWf$tt*v>J:9t-i-6y5:i?>. «^y-K 
;^;v^3 f 1-3 f 6cO?|^i^*»:26^KtCJi^±fCsft^L 

(0 0 6 31 *I^JScOJf^^-eil Ki^LySi^^"^7< — 
itU^i-e. ia4lc^$ix6i:9JC6*:<7>^'&y- 
i^a f 1 — 3 f 6(7>-r^ra)Ja*a5 3 e l— 3 e 6*5:??; 
Alts d 1 - 3 d 3-e5>»f^tv5r 9«CU-C 
*)So S»±«. 60(^JBftg53 e 1 — 3 e 6C09*>. 
:>-et3S^iXTV>ixtf>^>^^y n>< K^v^4 a 1—4 

SCOKfplftll^. m2J^«l1S!3^18¥fa4 0::^^-^y=i 
K^S^4 a 1-4 a 6 i:Ora<^«-&;V^<cafo:f gcS 

^>»r*ttTVNSg55>lc$ L;6>*^oy5:;|-;^^y K^>? 
4 a 1-4 a 6 Ol^i•i^**35^ ^i^j«*>^^tfC ^ 
r^tfcSo LfeASoT. mib<?)JBft»3 e 1 — 3 e 
6«:-t'<-C;<7Alt3 d 1— 3 d ZXi^m^iX^Zi t<Ofl: 

(0 0 6 41 SB2K«ia!3 0rt«ffiJC*5Jt'5«^y-K 
;tii^3 f 1 — 3 f 6*5j:t/:<7Ajt3 d 1— 3 d Z<r>l^jSL 

«f^S'fr-5fc«><0«'&y-K*^^3 f 1-3 f 6<OJK« 



ttMtCl^L. 3»Ui^X«!r8^|gift-t-5/!li6C0;^A«3 

d 1 - 3 d 3 cojK^ttBli. mz\z,7r^^ix^X.o\cy^ 
/UAffiffi!l(r*>So It'&y — K^v?3 f 1 — 3 f 6 

«3 d 1-3 d 3tt^}L^\^fz^ofi^wm^^x'mi&^ 

feSo 0^19, ll¥fSf4^3»U>'X**8(C)ttt:&fpI<7) 

^;f);55f^ffiLfc^^, x^>^^y K^i;^4 a 1 -4 a 

6. ^-g-y— K^v^3 f 1— 3 f 6, >';*-D»7f ^^8 a 

:j3J:U5:j?7-^at3 d 1 — 3 d 3 ^c^i^3:^»r^S;^;^s^l:^, 

'll'&»(OW:g^6^#5'V^;^->^^y =3>r K^v^4 a 1 -4 
a e^X,xmi^^)— K^v^3 f 1 - 3 f eX^^^l^'SitA/ 
»rlS;^o:&;65 7;j-cii7K'V8i3J:t/:3&ix«3 d 1— 3 d 

:^^})z2y( K^v?4 a 1-4 a 6 :Jo J: TJ!^^ y — 

3f i-3f6«. J:0:fc:#/i^:^t^Wx.9 5p 

[0 0 6 51 z.<Dftib. :^mm(ommficgk^-^^mj^m 

«[fg^gi5tcSaii-S Ig^f§f4$:m2 

(0 0 6 61 S2^ibfif3 0rtffitC*3ttS«'g'y-K* 

v^3 f 1 — 3 f 6ioJ;0?;3t7A«3 d 1 — 3 d 3(Dm^& 

y — K^i^S f 1 — 3 f 6 t:^J>^ms dl — 3d3<bSr 
2^Slta3 0^.5$:M«i-t-^:i<t355T*#. ^tl{cX*)-^ 

(0 0 6 71 - mm:^-^ h*^ioXXJ^iy^iy^FPC<D 

<xj^tii^ - 

>'X«^6. f*S&v<^9ioJ:U^3»U>'Xi$*8 355ii:ii;tf^ 

^U^y^FPCl a(D^mU7 cn. Stii KIS 5 
(^^^^'v^as g|C^«t?>tt6^0>:* 5 i iCFPCih 
40 *2 2Sr^LTH5e*i^So 

[0 0 6 81 ^jcSi?^ Ly5:^*5i5. ii[ii:</-r KfS! 5 ICH 

vX:^W::<f^ >^6 adSii:ii:«f>r K5t5 f ^ft-g-U. 
3WWi^X«b8fi>';*-Dl7f ^^8 adSjiCxi^-r K:A:5 d 

e&«C^«p^^ix^, ^LT2»l^vX«k6i:3WUi^X 
» 8 ^ <;>Mlc^h3S * ix-Sf+f^^^* 9 J; 0 2 » u 

6(iiacOT* 3»l^>'X«b8ll0(O± 

50 ta 5 (o^m\cnm»(oeiU s b t^^«itwnti::^m\zm 
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> Kia 5 11 1 »fa 4 (ipu-vxioi), 

28¥uvX^6 (2S1^U>'Xl 0 2) ;*6J:r/3»U>'X 

ISt. l»fS!4*5j;t53S^u>X<$rl O 30ii:iji:«f>< K 
(00691 i/-^:yi5^FPC7a iCli. ^5>6^tC-iE:0*S 

la-e^b-So 0 7^C:fel^-C2»U>'X«!^6tt. f+f&/<^9 
2»u:xX#6*5.i:l/i^^ h 7flii:it:3tf 

F p c 7 a tt^S:^^3dSjt»W>>:cv^4^ISJc$>-5o 
(007 11 ia8«. *^S£o?i^^f::>^.^nI^ji^[e«l 

So ^tll8^^tt8tc43v^-cl»la^4^l. mm:^^ h-mstyt 

5S-rs 1 »fS 4 ic J: o r 2 6 /WAKffillC 

-to 

^(Oitlb. i^-y 5/^FPC 7 aiClifttf-^-fe 
jft5o#-^-t-l\ :^Y!y^F PC 7 a jC^tf i7-fe2)5f^< 

J&^JC^-^-y y ^ F P C 7 a Ottrf ^ -fed^ 2 » lx^-X# 6 

9 3&5 2 » u 6 Sr«^«:«--}f Lm^ ^ ^ :^ ^ 
x»6d53t«il::»Lr«tL. *)Sv>ri2»w>-Xi o 2 

^3»U>^Xi 0 3^O»rafiB3553E{bLT> 
«V^>'X«ta-CttViry^FPC7 a<^>JB*»lC KifiL 



yt<t/nSB7b ((3 6) ^^{ig-rS J: 9tC/.^oTV^^, 
L/c;!)5oX. iX-V5/i$'FPC7 aO^*fH>jtt:6iig;Ti-'5 

m-To :i(Oftib. ±^C0J:5(Ci^-y 3^^FPC7 aOPiiJ 

(0 0 7 31 /j^io, Ji|2< t/naJ7 bcog^tl, '>-t5/ 
10 ^FPC 7 aO^S^CjttiLTiSd^itefi-CfeO. Z<0< 

r^^=^ ^ ^(nW^nMtm PS ^ ^» :i <!: llJtt < . 

(0 0 7 41 - a^fs - 

139 (a) li. S^fai «r«c^(*ffij;!i^ib^fc«^Sr^i- 
20 lEmW^^'O. 09 (b) J109 (a) <7)»rffiB-BiSr 
^-ri^T'^^o 13 9 (a) J: ^(C, ^^13! 1 

l*:6^^gltvSte®(C^tt^iX5o mi dll. 13 9 (b) 

^®^Wt-«ltil-r 6 i6 V ^ t>>* ^ ^ =3 — J: 
t/Ji3*Lfcv'-V5'i5'FPC 7 aE^-rSfci6<O^Pfl<b/^ 

(0 0 7 51 @^1gl</>njSgB^c:fev^r. sfidtjsi^ 

tt^ttJi. @^fSi<o?Li g*5J:r/i hT*l5Jtee«E«c^ 

rigi!j^-^l 5<tmi^i!jfS2<0;^x--sy =i>f K^i?2 
alcSiJia:^?nS^'V2 b ^:d5;5^;^-&9o 

40 (007 61 nnm s astfli i <r>m i d 

«2 4d^Ba^*nSo ^>'=^-y^«2 4tc?g^sn5 

X^^i^tt, ^ICON/OF FSr«fe 19 jg-ri b-jx h<D(& 

>'(c*n,roN/o F Foffita^ 1 8 off-f p> uyt 

— V-^S^tdjtox.:^. V^*?>^-5 2tB^Dty^«-^4*^ 

:^-^i5 (13 2) i^mm^^. mxwmi^'ziimmym 
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{^«^?gSHS«^li«c F ®if Sr^ 5 2^) /jj ^ tcffl I ^ 

10 0 7 7] :i^>'=i-:^Sffi2 4(::Sj^$ttSFPC2 
1 JC@^^tL^>o fltl dl^tCiol>rv'-^ F P 

C7 ali. 3ii>=i-y:/7i^i 7 tmimm^2t<Dr^ 
fcoixT. ia7^oj:i/iai o^^fiSLTiftw-rso "sj^ 

Jc:*)So i^ir PC 7 a<^F PCiti62 2 irS^gS 

OJC:^Stt$J:9(c-ruffiK-i»om-t-ojc:oH-C. ^2 
^i(jfS3 (a:ii;<f>< Kl«5) *5J;i;t^l^ibia2d5»^ 

3tv--\ry^FPC7 ad5^1SrttC^i!lt-'5o r(0^#v' 
^i/^FPC7a«:, mi d(r>^-K^^\wmiSi2t=r,:^ 

FPC7 a:6mi d(D^X*0t3i-:>X:r.l^=i^y^j^2 4 
HUl 4 atc:J:orv'^ y^FPC7 a;55Jf L<7>tte>iX 

[0 0 7 9] hiSUyiiflU dH. @3efSflC07t:5^--y 3 

iSWv^-CSSV'^':^! 0 3 J:OitttiL;/5:3td5H3tlSlO 
[0080] ^ ?>JC, SSSe 1 d <D^<Dm 1 e 

1 7<03i>'3-ysffi2 4--<0»»£E«r35«Yfc*-ti:^r 



v^l 7^^V=^-i5^S«2 4{Cg^^^ii:i:9^Lfc^ 

7<7>g^febiE'b«C^o#-«5>^</i 
5o ^>^-^M^2 4^^hmt)^n^m'^i^-^ 

[00 8 1] tZ ^X\ mi da h^(7) J: 9 1 

[0082]- FPC;3y-<K - 
20 rr-emstcMoT. 1 6tC^*tf>tL5FPC:?!/ 

>< Ki 6 atcov^TR^q-r-Sp -sr^^ivsseiiti^vxaia 

^FPC 7 a{C{iWtt;d5^orfttftCi»e>i3 9^-r'5<^ 
-e. i^-¥s/^FPC7 a<;)ft*f<Ott*its^@fi:fc^</i:0 

-^-ri^ rcoj:9/jr4^ffi-cs2^itiia3 255^ii-r^^v/ 

y'J'F PC 7 a7)5 3af U-^-Xl 0 3 t^'f^ 1 6 t(0 

So FPC;^-< Ki 6 aJ^. <mhh 0 t-T^iy^ 
y^FVC7 a ^^tt7&^^g|tt^,:fe-f^{C:<f-r KLTjf L 
30 WTo FPC:jy>< Ki 6 a(cJ:Olf Ltti^?ti.yS:i^-t3/^ 
FPC7art:. 3«f UV-Xl O 3 1 6 irt^ratc 

^*nsr .b/£<«i dcor^gCi-^i^^-XtcHx^So :i 

<DFPOiS-< Kl 6 aJl. 1 6 t—mzm&'r^ 

[0 0 8 3] - 3B?U^^X<$i - 

^fi8bds**ftfciS5|qT*:friRil-Sa:*tf>tt5o ro^iBS 

40 ib<Oh<OXhi>o 

[ O O 8 4 ] B 1 1 II. :*:||%<0^fi(c:«S pfieiK^KSE 

0. (a) JiStt^^O, (b) Kig«F<7). -eU-C 

(c) d57^ixij8«pco«^Sr^i-e ^XjS^SiEKi^vXtt 

Xi 0 2i:3»uvXi0 3i:<D»raBittHl 1 
(b) . (c) lc^SnSJ;9lcJ|8*«>o ^j88b<o^fe 

50 S:frlRj»r^<^y 7 hfl::d5aeWlc»D^>ix-5<><o<b/j:o 
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ri^^. ^ti. W^:^J>^S c (9?j8 8 b ) 1 J^ffiS 

[0 0 8 5] iy^r^yi$^^^y h7\c\^. ^ikX^my^-r^m 
P^Mu-^^— 1 8;65g9:it^ixT:fc»9. ±^(Dm:^J^Sc 
^MPa»Jl^^<-l 8 ^(1. !7W' KdS-Cliiai 1 (b) 

KWJrHp«*iJw<-i 8oy :7 hfi:;65^{l:U. t^i^JS 
xmii (c) {c^$ix5<t 9t-U 7 hftllS;^:^/^ 
5o *:rc. lai 1 (a) {C7jk^iv^x^\c, itlB»#tcpl 

•r5;^*?)*c#u>'X»pa(i:ffii?)p>tL-C2»i^>Xi 0 2 
-3pu:/Xi 0 3m<Df'^mhm^^xm::fyJ^8 c tm 

1 0 2 - 3 » 10 3 rao3tW:^i6i(Ote*rffi«IH. 
i!if^Siir:/ti:#cr>2»U'i^Xi o 2 <b SSix^'Xi o 3 

o^*?, a:«B^tC±^Lfc2S¥U^^Xl O 2 ^ 3 
Wu>-Xi o 3^(0P^O3tlA*ri^O3tW:frl^offl^t^8l 

[0 0 8 6] mi 2H. v-^ .y^n.^-/ h T^y^/UM. 

(a) d5l7W^ K«8<^4*ffiSr. (b) i^5g(04^J6^^ 
i-o i^-^ h 7lciig8p«*!|w^-l 8*sWp 

;M 9 <o— :fr<OB5;65|g p^^j u^^— i 8 O^fi l 8 a 
^fi7 btc^tt^n. §3Pa»Jw<-i 8liS^tHHlO 

lctt^04c#7d3&5^Jt^tt. 7 dtcBBR 

8<75JR1 8 cdS(fcB-r^>o §8P««|U>'<- 

10 0 8 71 i^iryi5^^-5' h 7<7>rt85lC«:ttq^4>4> 
i LTIsli4-r^-fe:^^^«7 e365jB;^i&*tt5o **3. 

■C'fe^5'^31«7 e i:«rR|Lrf^«l-t-6-fei5^^^a7 i 
(Hi 2 (a) aSria^) ^jfl^^^ii^n-SjOS. 

100 8 8] 'fe^^^ffi7 etc:^itbn6«:A:7 gJCl^ 
»t'>7 f ^ds^-g^b-Ciso. ro^«iir^^7 f 



7 e <b^Sl 8 b ^;J>^g^LT-feiJ'^$^3^te7 e<7)ffip:d5 
mM^fhX±WiVX\.tji\i\ o^*?. •fe^^^«7e-e«: 
^^^X5^P^»^> v-^ ^y^^^-y h 7COIS^«^0 7 c 

10 -Ci^-y h 7<Ogr:;^p^pg;5S§|p^$JW<— 1 

10 0 8 9] pT^ii^ggSll^>^X^f§5;&57^ U-ffilCfirS-T 

1 (c) tc?i^^tt'5J:9JcjgiftL. Z,fh{ctiyfi:oXm 
12 (b) ct ^tc?5S8 b (^;^A8c) 

tfo ^Lr©:3??A8 cJcJ:oTffiPS.»Ju^^-l 8(7)86 

1 8 ctm^fh. Bgp«*ji^^<-i 8i^^tHHio*iPitc 
20 jg-f-^o :i(r>i^mxmm\^>'7 ^fi^^^^mwt7 e^m 

b ^^^-r^r ^H/^l^OT*ir^^^1S7 el^§8P2^5^ 
[0 0 9 0] l^±tClft^UfcJ; 3S¥U^^X#8{C 

30 tL. 3m^l^^WSidXXIiy^y^^=:-yh7\t'^^m. 

J:9<cfll^ibi-6ri:{c:j;0. ^ ^5^^^ y h 7 tc^t 
\.XWLi3 A 8 c S:l^i:>tf ^#*a LX»^< :frfRjfc->ir y ^ 

rixtcJ:*)®:<;A8 c<^iB^»^ra(^«:SS:«lSSr 

40 A8 c(0 ha*LfcJ^;^^ife{COV>TI^. ©;<7A8 c (75^1 
«7 c$5j:l57 eC0^»2gra^L-C,&i«>e>tt6o 

a?>. hJft<oJ:5«cii::*A8 c ^o^8^«r»«t5fe«><o» 
«)fciiWfiJ^/j:5o :i<Ot%. 7 dli^^^^lRl 
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[0 0 9 21 j[^±-e»i. >-y 5/^^^^ h7tcB|g^Lr 

10 0 9 3] uy-xH-tu^y^i^^y^^j^m-r^'^^m 
nu - 

»uvxi 0 2*5<tt/3«fw:xXi 0 z^mt^WR-i- 

sa-cfcf?, «wtct5iiPi(jia2coiHite^^. 8ttt(c5t 
[0 0 9 51 ai 3^ciol^T. i/^^ojiB^eiai 

1 JSAfai 2 ^<^*S«IsIlElc: J:o-c#P>*L'5» l 2 

ii:5i;?f-f KfS5i:(^ffl*t[pie(cJ:or#bix5m2^» 
fS3<?>mi®«JlS2tC^i-^fflJt^ hn-tjr^^i-^ ^ 

■C»e>*L5i»lS4co»2lEt(ita3l::»i-^«^*;^ 

5 t <Z>ffi»leHE(Ci; o-C#^>ix^> 3 «^ U'>'Xf^ 8 (O® 2 

[0 0 9 61 Jeil±(Cgft5qLy5:i/7 7a)'-®-C^$|X^x 
hp— ^<Oia*^i:>-*fc:i:0 iftwvXi o 1. 2«u 
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